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[57] , ABSTRACT

In this chromatograph for pressure chromatography, a
plunger having a plunger stem is arranged so that it can
move within the separation column (3). On the front
face of the plunger there is a collecting space (7) for
liquid, which is covered by a frit (6) and which has a
connecting line (8) to the face of the plunger opposed to
the front face. In order to prevent abrastve and chemi-
cal attack by the column packing on the plunger, its seal
and the cylinder wall of the separation column, the
plunger should comprise a lower part (2) having a de-
vice (4) to accommodate the plunger stem (§), and an
upper part (1), the two parts being arranged so that they
can move in relation to one another. The upper part (1)
has a centering peg (9) which projects into the lower
part (2). A spring (12) on which the upper part (1) is
supported, 1s located concentrically in relation to the
peg (9). The upper part (1) has recesses on its circumfer-
ence to accommodate at least two seals (19 and 21) and
a ring channel (16) which is formed by a retaining ring
(13) for one seal (19) and is connected to the collecting
space (7). The other seal (21) 1s held 1n its recess by a
ring (23) which 1s located concentrically around the
spring and 1s supported by the lower part.

2 Claims, 1 Drawing Figure
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CHROMATOGRAPH FOR PRESSURE
CHROMATOGRAPHY

The invention relates to a chromatograph for pres-
sure chromatography, comprising a separation column
having a plunger arranged so that it can move within
the column. |

A separation column for chromatographic purposes
which has within it a pneumatic plunger fitted with a
simple sealing ring is known from G-I-T Fachzeitschrift
fur Laboratorium, 20th year of publication, 1976, page
821. After the separation column has been filled with a
suspension composed of a stationary phase, for example
silica gel and migrating agent, the stationary phase is
axially compressed and consolidated by loading the
plunger.

A column packing which remains largely homogene-
ous during the separation process, is obtained. A disad-
vantageous factor in this chromatograph is the design of
the plunger, since it is not possible to prevent abrasive
and chemical attack by the column packing on the
plunger, in particular its seal, and the cylinder wall of
the separation column. |

The intention of the invention is to provide a remedy
for this. The invention, as characterized in the claims,
solves the problem by means of a plunger comprising a
lower part having a device to accommodate the plunger
stem, and an upper part, the two parts being arranged so
that they can move in relation to one another, the upper
part having a centering peg which projects into the
lower part, a spring on which the upper part is sup-
ported being located concentrically in relation to the
peg, the upper part having recesses on it circumference
to take at least two seals and a ring channel which is
formed by a retaining ring for one seal and is connected
to the collecting space, the other seal being held in its
recess by a ring which is located concentrically around
the spring and is supported by the lower part.

It can be advantageous to fit a leakage line between
the seals.

The advantages achieved by means of the invention
can be seen essentially in the fact that the abrasive at-
tack on the plunger and seals is prevented to a large
extent, and it becomes possible to provide, during the
separation, a satisfactory and permanent seal between
the cylinder wall and the plunger, which seal is required
for the separation process to take place in a trouble-free
manner.

In the following text, the invention is illustrated in
greater detail by means of a drawing which shows only
one embodiment.

The separation column 3, preferably made of high-
quality steel, is closed at one end by a movable plunger
comprising a lower part 2 and an upper part 1, which
can be moved in relation to one another. The lower part
2 1s equipped with a device 4 to accommodate the
plunger stem S. The upper part 1, which has on its front
face a collecting space 7 for the liquid, which is covered
by a sintered plate 6 and which has a connecting line 8
to the face of the plunger opposite the front face, has a
peg 9. This peg 9 projects into the lower part 2. It cen-
ters the two parts of the plunger. On its end there is a
groove to accommodate a securing ring 11. A spring 12,
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for example a Belleville spring (disk spring) which rests
on the lower part 2 and on which the upper part 1 is
supported, 1s arranged concentrically in relation to the
peg 9. The upper part has a retaining ring 13 and the
lower part has a plunger ring 14. The retaining ring 13
supports the sintered plate 6, which covers the collect-
ing space 7, and forms the ring channel 16, which is
connected to the collecting space 7 via at least one
drilled hole 15, the ring channel 18 and the drilled hole
17. The retaining ring 13 at the same time secures the
seal 19 which is located in a recess. While the packing of
the separation column is compressed, liquid flows from.
the collecting space 7 into the ring channel 16 and thus
prevents the stationary phase from penetrating into the
gap between the plunger and the cylinder wall, and
prevents, in particular, this phase from reaching the seal
19. A seal having a U-shaped cross-section with a radi-
ally acting spring 22 located in the cavity, has proved
suitable as the seal 19. The seal 21 is located in the
recess. It 1s kept in position by means of a ring 23 which
1s supported by the lower part 2 and is centered, if nec-
essary, by disks 24 and 25. A leakage line 26 can, if
necessary, be fitted between the seais 19 and 21. Moving
the upper part 1 and the lower part 2 towards one an-
other causes the seal 21 to be deformed by the ring 23
and thus pressed onto the cylinder wall. The spring
constant of the spring 12 is appropriately such that the
parts of the plunger are kept apart during the compres-
sion process, that is to say only the seal 19 becomes
effective. Only after the stationary phase has been com-
pressed should the Jower part 2 move towards the upper
part 1 and the ring 23 press onto the seal 21, so that, in
the stationary state of the plunger, the seal 21 also be-
comes effective in addition to the seal 19. A strong
current of liquid if forced through the plunger during
the compression via the connecting element 27.

‘The other end of the separation column is closed by a
frit 28 and the flange-like lid 29. Within the lid 29 there
1s also a collecting space 30 for the liquid and, associated
therewith, a means 10 of connecting a line.

20 indicates the mounting for the chromatograph.

We claim:

1. A chromatograph for pressure chromatography,
comprising a separation column which has, arranged so
that 1t can move therein, a plunger which has a plunger
stem and has, on its front face, a collecting space for
liquid, which is covered by a frit and which has a con-
necting line to the face of the plunger opposite to the
front face, wherein the plunger comprises a lower part
having a device to accommodate the plunger stem, and

‘an upper part, the two parts being arranged so that they

can be moved in relation to one another, the upper part
has a centering peg which projects into the lower part,
a spring on which the upper part is supported, is located
concentrically to the peg, the upper part has recesses on
its circumference to accomodate at least two seals and a
ring channel which is formed by a retaining ring for one
seal and is connected to the collecting space, and the
other seal is held in its recess by a ring which is located -
concentrically around the spring and is supported by
the lower part.

2. A chromatograph as claimed in claim 1, wherein a

leakage line is fitted between the seals.
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